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FUEL LEVEL SENSOR 
SUMMARY OF THE INVENTION 

This invention relates generally to an apparatus for determining the level 
of liquid fuel in a fuel tank. 
5 BACKGROUND 

Electrical fuel level sensors typically use a float arm arrangement to 
measure the level of fuel in a tank. While the float arm arrangement is simple and 
generally effective, it does have some properties which create issues in certain 
applications. 

10 As a first issue, a fuel tank with a float arm sensor must provide a volume 

of space through which the float arm swings as the fuel level varies. This need 
for volume places a design limitation on the shape of the fuel tank. Since a fuel 
tank is generally a large object mounted within a vehicle, the volume of space 
needed for a swing arm may be in contention with space needed to satisfy other 

15 goals. These other goals may include, by way of example, aesthetic styling of the 
vehicle or space needed to engineer for crash worthiness. 

As a second issue, a float arm generally has several moving parts. These 
parts include a float pivotally mounted to one end of a float arm. The other end of 
the float arm is typically attached to a potentiometer or array of switched resistive 

20 pads. The float arm moving up and down causes an electrical wiper to sweep 
across a resistive element of the potentiometer or array of switched resistive pads, 
thereby electrically indicating the level of fuel in the tank. Among these moving 
parts, there is the possibility of binding between them. There is also the 



possibility of the fuel, or additives thereto, chemically deteriorating the 
potentiometer or array of switched resistive pads, thereby causing an erroneous 
fuel level indication. 

BRIEF SUMMARY OF THE INVENTION 
5 Accordingly, one aspect the present invention provides a fuel level sensor 

that operates in less space than a float arm sensor. 

Another aspect of the present invention is to provide a fuel level sensor 
with a single moving fuel measuring component. 

Yet another aspect of the present invention is to provide an electrical 
10 measuring element that is protected from chemical interaction with the fuel and 
fuel additives. 

In accordance with the foregoing aspects of the invention, an apparatus is 
shown that provides an electrical indication of the fuel level in a fuel tank. The 
apparatus has an acoustic transducer for transmitting an acoustic signal and 

15 receiving a reflected signal. A float is buoyant at the surface of the fuel in the 
tank and has a reflective portion for receiving the acoustic signal and reflecting 
the reflected signal therefrom. An interface circuit is connected to the transducer 
and measures an elapsed time from transmitting the acoustic signal to receiving 
the reflected signal. The interface then produces an electrical signal at an output, 

20 where the electrical signal is function of the elapsed time and indicative of the 
fuel level in the fuel tank. 

Further areas of applicability of the present invention will become apparent 
from the detailed description provided hereinafter. It should be understood however 



2 



that the detailed description and specific examples, while indicating preferred 
embodiments of the invention, are intended for purposes of illustration only, since 
various changes and modifications within the spirit and scope of the invention will 
become apparent to those skilled in the art from this detailed description. 
5 BRIEF DESCRIPTION OF DRAWINGS 

The present invention will become more fully understood from the 
detailed description and the accompanying drawings, wherein: 

The figure is a cross-sectional view of fuel tank containing a fuel level 

sensor. 

10 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The figure illustrates a fuel tank 2 containing a fuel level sensor 4. A 
centering rod 6 extends to a base 8, which is set on a bottom portion 10 of the fuel 
tank 2. A housing plate 12 is made integral to a top portion 14 of the fuel tank 2 
such that fuel vapors are prevented from inadvertently escaping from around the 

15 housing plate 12. A spring 16 continuously urges the centering rod 6 against the 
base 8 to accommodate dimensional variances in the fuel tank 2 due to 
manufacturing tolerances and deformation from internal and external forces. 

A float 18, which may be made from a natural or synthetic material, such 
as an elastomer having a density from about 9.9-12.6 lb/ft 3 , with a reflective pad 

20 20, is adapted for vertical travel along the centering rod 6 dependent on the fuel 
height in the vehicle fuel tank 2. The float 18 may have a friction-reducing 
feature 22 to reduce friction or binding between the float 18 and the centering rod 
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6. An indexing feature 24 cooperates with a mating feature 26 to prevent the float 
18 from rotating about the centering rod. 

An acoustic transducer 28, such as an electromechanical or a piezoelectric 
transducer, is attached to the spring housing plate 12 in a top portion 14 of the 
5 fuel tank 2. The transducer 28 is disposed directly above the reflective portion 20 
of the float 18. The reflective portion 20 may be formed integral to the float with 
a reflective material such as epoxy or metal, although other materials may also be 
used. In one aspect of the invention, the reflective portion 20 has a concave 
surface. 

10 The transducer 28 is excited by interface circuitry 30 to transmit an 

acoustic signal along an axis normal to the surface of the fuel and toward the 
reflective pad 20. An acoustic reflected signal is reflected from the reflective pad 
20 to the transducer 28. The interface circuitry 30 determines the elapsed time 
from the transducer 28 transmitting the signal until the transducer receives the 

15 reflected signal. In determining the elapsed time, the interface circuitry may take 
into consideration parasitic delays in the transducer 28. Lead 32 connects the 
transducer 28 to the interface circuitry 30. 

Interface circuitry 30 implements a transfer function to convert the elapsed 
time to a distance measurement D. The distance measurement D is indicative of 

20 the distance between the transducer fixed near the top of the fuel tank 2 and the 
reflective portion 20 of the float 18. As is well known in the art, once D is 
established and the dimensions of the fuel tank 2, transducer 28, float 18 and 
reflective surface 20 are known, the height and volume of remaining fuel can be 
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determined. Interface circuitry 30 has an output 34 for electrically producing, 
such as by voltage, current, resistance, or network message, a signal indicative of 
the fuel level in the tank 2. This electrical signal may then be used by other 
devices (not shown) such as a fuel level indicator or engine control system. 
5 While embodiments of the invention have been illustrated and described, 

it is not intended that these embodiments illustrate and describe all possible forms 
of the invention. Rather, the words used in the specification are words of 
description rather than limitation, and it is understood that various changes may 
be made without departing from the spirit and scope of the invention. 
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